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processes of which I have spoken are
accomplished by means of cell-divisions,
and in the one cell-union which occurs in
fertilization. If we could watch the factors
segregating from each other in cell-division,
or even if by microscopic examination we
could recognize this multitudinous diver-
sity of composition that must certainly
exist among the germ-cells of all ordinary
individuals, the work of genetics would be
much simpler than it is.

"But so far no such direct method of ob-
servation has been discovered. In default
we are obliged to examine the constitution
of the germ-cells by experimental breeding,
so contrived that each mating shall test
the composition of an individual in one or
more chosen respects, and, so to speak,
sample its germ-cells by counting the num-
ber of each kind of offspring which it can
produce. But cumbersome as this method
must necessarily be, it enables us to put
questions to nature which never have
been put before. She, it has been said, is
an unwilling witness. Our questions must
be shaped in such a way that the only pos-
sible answer is a direct Yes or a direct No.
By putting such questions we have received
some astonishing answers which go far
below the surface. Amazing though they
be, they are nevertheless true; for though
our witness may prevaricate, she cannot
lie. Piecing these answers together, get-
ting one hint from this experiment, and
another from that, we begin little by little
to reconstruct what is going on in that hid-
den world of gametes."

The complexity of the arrangements by
which some qualities are produced

Very early in these studies we discover
that by no means all the characteristics
of living creatures are due to the presence
or absence of a single factor from their
constitution. There are many features
which require the concurrence of several
factors to produce them; nevertheless,
though the character appears only when
all the complementary ingredients are to-
gether present, each of these severally and
independently follows, as regards its trans-
mission, the very simple rules we have
already described.

Thus, for instance, there are two dwarf
varieties of sweet-pea, the "Cupid"and
the "bush", which, when crossed together,
yield offspring of full height. As Professor
Bateson says, "There is thus some element
in the Cupid which, when it meets the
complementary element from the bush,
produces the characteristic length of the
ordinary sweet-pea. We may note in
passing that such a fact demonstrates at
once the nature of variation and reversion.
The reversion occurs because the two fac-
tors that make the height of the old sweet-
pea again come together after being parted ;
and the variations by which each of the
dwarfs came into existence must have taken
place by the dropping out of one of these
elements or of the other."

The repulsions as well as attractions that
exist among the genetic ingredients

But the various Mendelian factors may
have other mutual relations. The pres-
ence of one will often prevent or inhibit the
development and appearance of another.
Thus the factor for sex may prevent the
appearance of certain characters, say in a
female, though the factors for those char-
acters are also present. Or, again, all
the factors for the production of color may
be present in a plant or an animal, but
there may be a further factor present which
keeps the individual white. If that one
factor can be bred out, then the color will
appear. Again, to quote Bateson:

"There are cases in which the action of
factors is superposed one on top of the
other, and not until each factor is removed
in turn can the effects of the underlying
factors be perceived. So inthemouse,ifno
other color-factor is present, the fur is choc-
olate. If the next factor in the series be
there, it is black. If still another factor
be added, it has the brownish-gray of the
common wild mouse. Conversely, by the
variation which dropped out the top factor,
a black mouse came into existence. By
the loss of the black factor, the chocolate
mouse was created, and, for aught we can
tell, there may be more possibilities hidden
beneath."

Similarly, experiment shows that in
many instances there is an antagonism or